[Clinical applications of 3.0 T magnetic resonance system in the neuroradiological field].
Recently, the introduction of 3 tesla (3T) magnetic resonance (MR) system for more sophisticated clinical applications has yielded in important benefits, especially in neuroradiology. The aim of this article is to illustrate the practical scientific applications of the 3T system in the neuroradiological filed. From the clinical point of view, we focused on the usefulness of 3T system for the diagnosis of several neurological disorders, such as brain tumors, vascular lesions, hemorrhagic lesions, acute cerebral infarcts and degenerative diseases. The greatest advantage of high-field MR system is a higher signal to noise ratio. This higher spatial resolution can provide precise anatomical information for brain tumor itself and its surrounding structures. Diffusion weighted imaging (DWI) also benefits from the higher signal to noise ratio and offers useful information for tumor characteristics. Navigation system with diffusion tensor tractgraphy is also available for surgical operation of brain tumors. Parallel imaging enables to improve the quality of tractgraphy by reducing susceptibility artifacts. 3T TOF (time-of-flight) MR angiography (MRA) demonstrates superior depiction of intracranial aneurysms compared with that of 1.5T TOF MRA. 3T TOF MRA is also useful for the evaluation and follow-up of stenoocclusive diseases including moyamoya disease. Susceptibility weighted imaging (SWI) is a BOLD (blood oxygenation level dependent)-sensitive method for visualizing anatomical features such as small cerebral veins in high detail. Therefore, 3T system has advantages for obtaining detailed, high spatial resolution images of the venous network. SWI is useful for detection of hemorrhagic lesions and early diagnosis of acute hemorrhagic infarcts. SWI also can detect embolus and evaluate functional changes showing dilatation of medullary veins in the area of acute cerebral infarcts. Neuromelanin imaging using 3T system can directly demonstrate the locus ceruleus and substantia nigra by the neuromelanin content and have the potential to become a powerful tool in Parkinson's disease and other neurodegenerative disorders with Parkinsonism. Hyperintense putaminal rim can be often observed in clinically normal subjects on fast spin echo T2-weighted images at 3T system. This finding should not be mistaken for multiple system atrophy. 3T MR system indeed offers new potential because of a substantial increase in signal intensity provided by the higher magnetic field. Routine neuroradiologic imaging would benefit from higher magnetic field. However, It is required that extended knowledge of clinical data in comparison with 1.5T system to elucidate the efficacy of 3T system in the neuroradiology.